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57 ABSTRACT 

A seat device for mounting on a vehicle-floor including a 
first engaging member fixed to a front portion of a seat and 
detachably engaged with a fastening portion of the vehicle 
floor, a second engaging member pivoted to the first engag 
ing member and having one end engagable with the fasten 
ing portion of the vehicle-floor and the other end being in 
contact with the vehicle-floor, an urging member for biasing 
the one end of the second engaging member toward the 
fastening portion of the vehicle-floor, and a fixing mecha 
nism provided at a rear portion of the seat for engaging or 
disengaging the seat from the vehicle-floor. 

7 Claims, 8 Drawing Sheets 
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SEAT DEVICE FOR AWEHICLE 

This application is a continuation of application Ser. No. 
08/520,688, filed Aug. 30, 1995, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to a seat device for a vehicle; 
and more particularly to a seat device that is rotatable to a 
stored position and detachable from the vehicle floor. 
A conventional seat device is disclosed, for example, in 

Japanese Utility Model Publication No. 5-46978 published 
on Dec. 9, 1993 after examination. The conventional seat 
device includes a lower bracket fixed to a front portion of a 
vehicle-floor, an upper bracket fixed to a front of a seat 
cushion and rotatably connected to the lower bracket by a 
pin, and a connecting mechanism disposed between a rear 
portion of the seat-cushion and the vehicle-floor for estab 
lishing a detachable engagement therebetween. When the 
rear portion of the seat-cushion is released from the vehicle 
body upon manipulation of the connecting mechanism, the 
seat-cushion is able to be rotated about the pin. Thus, upon 
rotation of the front portion of the seat-cushion through an 
angle, the seat device is transferred to its stored position. 

However, in the foregoing structure of the conventional 
seat device, the lower bracket fixed to the vehicle-floor and 
the upper bracket fixed to the seat-cushion are connected by 
the pin which acts as a rotating axis of the seat-cushion. 
Thus, detachability or removability of the seat device perse 
is not feasible. 

In light of the foregoing, there is a need for a seat device 
which overcomes the drawbacks of the conventional seat 
devices. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a seat 
device for a vehicle that is detachable perse from the vehicle 
floor along with the front portion of the seat cushion when 
rotated through an angle short of the stored position, in 
which the rear portion of the seat cushion is at its uppermost 
location. 

Additional features and advantages of the invention will 
be set forth in the description which follows, and in part will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention will be realized and attained by the 
device particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the invention, as embodied and broadly 
described, the invention is a seat device having a first 
engaging member fixed to a front portion of a seat and 
detachably engagable with a fastening portion of the 
vehicle-floor, a second engaging member pivoted to the first 
engaging member and having one end engagable with the 
fastening portion of the vehicle-floor and the other end being 
in contact with the vehicle-floor, an urging member for 
biasing the one end of the second engaging member in the 
direction of the fastening portion of the vehicle-floor, and a 
fixing mechanism provided at a rear portion of the seat for 
engaging or disengaging the seat from the vehicle-floor. 

In accordance with the present invention, while the front 
portion of the seat is in rotation after the rear portion of the 
seat is released from the vehicle-floor, the first engaging 
member fixed to the seat-cushion is removable from the 
fastening portion of the vehicle-floor as long as the second 
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2 
engaging member, which rotates together with the seat, is 
out of engagement with the fastening portion of the vehicle 
floor. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
The accompanying drawings are included to provide a 

further understanding of the invention and are incorporated 
in and constitute a part of the specification, illustrate two 
embodiments of the invention, and together with the 
description serve to explain the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a seat device in accordance with 
a first embodiment of the present invention; 

FIG. 2 is an exploded perspective view of a principal 
portion of the device shown FIG.1; 

FIG. 3, FIG. 4, and FIG. 5 are fragmentary views illus 
trating the sequential operation of the principal portion of 
the device shown in FIG. 1; 

FIG. 6 is side view of the device of FIG. 1, in its stored 
position, in accordance with the present invention; 

FIG. 7 is side view of a seat device in accordance with a 
second embodiment of the present invention; 

FIG. 8 is an exploded perspective view of a principal 
portion of the device shown in FIG. 7; and 

FIG. 9 is side view of the device of FIG. 7 in its stored 
position, in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of the present invention will 
be described hereinafter in detail with reference to the 
accompanying drawings. 

Referring first to FIGS. 1 and 2, a seat device 10 accord 
ing to the first embodiment of the present invention includes 
a seat-cushion 11, a seat-back 12 which is rotatably con 
nected via a known reclining mechanism (not shown) to a 
rear end of the seat-cushion 11, a pair of equally spaced 
upper rails 13 (only one is shown) secured to a lower surface 
of the seat-cushion 11, a pair of equally spaced lower rails 
14 for slidably supporting the respective upper rails 13, a 
fixing mechanism F disposed between a right end of each of 
the lower rails 14 and a vehicle floor 22, and a rotating 
mechanism R disposed between a left end of each the lower 
rails 14 and the vehicle-floor or vehicle-body 22. A cover 15 
is provided to the seat-cushion 11 so as to surround or 
conceal the fixing mechanism F and the rotation supporting 
mechanism R. The vehicle floor has fastening portions 24 
and 28, which according to the preferred embodiment are 
rigid members, similar to strike plates, in that they have an 
opening for removably receiving hook portions of the seat 
device of the present invention to detachably fix the device 
securely to the vehicle floor; and although the fastening 
members may be of any suitable cross section or 
configuration, they are for convenience referred to herein as 
strike plates or members. 
As shown in FIGS. 1 and 2, the fixing mechanism F 

includes a bracket 17 which is pivoted to the lower rail 14 
by a pin 16, a first hook 19 pivoted to the bracket 17 by a 
pin 18, a first strike plate or member 20 secured to the lower 
rail 14, a release lever 21 pivoted to a bracket 17 by the pin 
18, the second strike plate or member 24 secured to a rigid 



5,765,894 
3 

portion 23 of the vehicle-floor 22, and a second hook 25 
pivoted to the bracket 17 by a pin 36 so as to be in detachable 
engagement with the second strike member 24. The first 
hook 19 is in engagement with the first strike member 20 by 
being urged by a spring (not shown) wound around the pin 
18. 

The pin 34 is secured to an engaging member 25A and a 
spring 26 is interposed between the engaging member 25A 
and the second hook 25 in order to establish an engagement 
therebetween. The pin 34 is fixedly mounted thereon with a 
connecting member 21A. A rod 21B is disposed between the 
connecting member 21A and the release lever 21. 
The rotation supporting mechanism R includes a third 

hook 27 secured to a left end of the lower rail 14, the third 
strike plate or member 28 secured to the rigid portion 23 of 
the vehicle-floor 22 so as to be in detachable engagement 
with the third hook 27. and a fourth hook 30 pivoted to the 
third hook 27 by a pin 29. A left end of the fourth hook 30 
is engagable with the third strike plate 28. A right end of the 
fourth hook 30 is in engagement with slant surface portion 
23A of rigid portion 23 of the vehicle-floor 22. Around the 
pin 29, there is wound a spring 31 which serves to urge the 
fourth hook 30 toward its engagement with the third strike 
plate 28. A left end of a link32 is pivoted to a right end of 
the fourth hook 30 by a pin 35. A right end of the link32 is 
connected to the bracket 17 via a spring 33. 

In operation, when the release lever 21 is rotated in the 
counter-clockwise direction indicated by X in FIG. 1, after 
the folding of the seat-back 12 on the seat-cushion 11, the 
engaging member 25A is also brought into counter 
clockwise rotation, resulting in the engaging member 25A 
being removed from the second hook 25. As soon as such a 
release is established, the urging or biasing force of the 
spring 26 rotates the second hook 25 in the direction of X. 
whereby the second hook 25 is released from the second 
strike member 24. Concurrently, the counter-clockwise rota 
tion of the release lever 21 causes disengagement of the first 
hook 19 from the first strike plate 20. 

Thereafter, if the seat-cushion 11 is raised or moved 
upwardly, the link 33 connected via the spring 33 to the 
bracket 17 brings the bracket 17 into rotation in the clock 
wise direction indicated by Y. As the seat-cushion 11 is 
raised, the link 32 causes the clockwise rotation of the 
bracket 17, thereby, accommodating the fixing mechanism F 
in the cover 15. 

During such an accommodating movement of the fixing 
mechanism F in the cover 15, the rotation supporting mecha 
nism R assumes the different positions shown in FIGS. 3 
through FIG. 6 in that order. In detail, pursuant to the 
counter-clockwise rotation of the third hook 27 about the 
third strike member 28 which is due to the foregoing 
counter-clockwise rotation of the seat-cushion 11, the right 
end of the fourth hook30 (FIG. 3) which is under the biasing 
of the spring 31 is brought into clockwise rotation about the 
pin 29 by being in sliding engagement with the slant surface 
23a of the rigid portion 23 of the vehicle-floor 22 and takes 
the position as shown in FIG. 4. In light of fact that such a 
position of the fourth hook 30 as shown in FIG. 4 is 
established when the accommodation of the fixing mecha 
nism F in the cover 15 is completed, the seat device 10 is 
able to be removed from the vehicle-floor 22 by raising the 
seat-cushion 11. As shown in FIG. 4, the raising of the seat 
cushion when the seat device is at a rotation angle between 
the stored and the use positions, because of the orientation 
of recess or hooking portion 27A of the hook 27 together 
with the rotation angle of the hook 30 governed by the slant 
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4 
surface 23A permits the strike plate 28 to release both the 
hook 27 and the hook 30. Upon further counter-clockwise 
rotation of the third hook 27 from the position shown in FIG. 
4 to the position shown in FIG. 5, the fourth hook 30 is 
brought into engagement with the third strike member 28 
before the seat device 10 assumes its stored position as 
shown in FIG. 6. Thus, under the condition shown in FIG. 
5, the third hook 27 and the fourth hook 30 which are 
connected to the right end and the left end of the seat 
cushion 11, respectively, are in engagement with the third 
strike member 28, thereby preventing a removal of the 
seat-cushion 11 from the vehicle-floor 22. 
When it is desired to put the seat device 10 in a use 

position as shown in FIG. 1. the seat-cushion 11 is rotated in 
the clockwise direction, which removes the fourth hook 30 
from the third strike plate 28 when the right end thereof is 
brought into engagement with the slant surface 23a of the 
rigid portion 23 of the vehicle body 22. Thereafter, due to the 
biasing or urging force of the spring 33 which connects the 
bracket 17 and the link32, the bracket 17 is rotated toward 
the seat-cushion 11, and the first hook 19 and the second 
hook 25 are positioned in the vicinities of the first strike 
member 20 and the second strike member 24, respectively. 
Under the resultant condition, when the seat-cushion 11 is 
urged toward the vehicle-floor 22 the first hook 19 and the 
second hook 25 are brought into engagement with the first 
strike plate 20 and the second strike plate 24, respectively. 
Thus, the use position of the seat device can be attained. It 
is to be noted that the link 32 functions to insure the 
engagement of the second hook 25 with the second strike 
plate 24. 

Referring next to FIGS. 7 to 9 inclusive, a seat-device 40 
according to another embodiment of the present invention 
includes a seat-cushion 41, a seat-back 42 connected to a 
right end of the seat-cushion 41 via a known reclining 
mechanism (not shown), a pair of spaced seat rails 43 (only 
one is shown) each of which is secured to a lower portion of 
the seat-cushion 41, a first bracket 44 secured to a right end 
of the seat rail 43, a second bracket 45 secured to a left end 
of the seat rail 43, a first link 46 pivoted to the first bracket 
44 by a pin 49A, a second link 47 pivoted to the second 
bracket 45 by a pin 49B, a third link 48 pivoted at right and 
left ends thereof to the first link 46 and the second link 47 
by a pin 49C and a pin 49D. respectively, so as to be in 
parallel with the seat rail 43, a fixing mechanism F provided 
at the right end of the third link 48, and a rotation supporting 
mechanism R provided at the left end of the third link 48. A 
cover 61 is provided to the seat-cushion 41 so as to surround 
or conceal the fixing mechanism F and the rotation support 
ing mechanism R. 
The fixing mechanism F includes a third bracket 51 

secured to the third link 48 by a pair of pins 50, a first hook 
53 pivoted to the third bracket 51 by a pin 52, a first strike 
plate 56 secured to a rigid portion 55 of a vehicle-floor 54 
and being in detachable engagement with the first hook 53, 
a release lever 57 pivoted to the third bracket 51 by a pin 70, 
and a second hook 59 pivoted to the third link 48 by a pin 
58 and engagable with the pin 49A which connects the first 
bracket 44 and the first link46. On the pin 70, there is fixedly 
mounted an engaging member 57A. The engaging member 
57A is in engagement with the first hook 53 by an actuation 
of the spring 60 which is disposed therebetween. The left 
end 58a of the pin 58 in FIG.8 is formed into a rectangular 
shape in cross-section and is fitted into a rectangular opening 
68a of a plate 68. The plate 68 is connected to the release 
lever 57 by a wire 71 so that an operation of the release lever 
57 is transmitted to the second hook 59. It is to be noted that 
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the seat rail 43, the first link 46, the second link 47 and the 
third link 48 constitute a parallel link. Such a parallel link 
can decrease the distance between the third link 48 and the 
seat rail 43. 

6 
position, such a position can be assured by the engagement 
of the vehicle-floor 22, 54 with both the third hook 27, 62 
and the fourth hook 30, 65. 
The invention has thus been shown and described with 

The rotation supporting mechanism. Rincludes a third 5 reference to specific embodiments, however, it should be hook 62 secured to a left end of the third link 48, a third 
strike plate 63 secured to the rigid portion 55 of the 
vehicle-floor 54 and being in detachable engagement with 
the third hook 62, and a fourth hook 65 rotatably mounted 
on a pin 64 secured to the third hook 62. A right end and a 
left end of the fourth hook 65 are in engagement with a slant 
surface 55a of the rigid portion 55 of the vehicle-floor 54 
and the third strike plate 63, respectively. A spring 67 is 
wound around the pin 64 so as to urge the fourth hook 65 
toward the third strike plate 63. 

In operation, under the condition shown in FIG.7 wherein 
the seat-back 42 rests on the seat-cushion 41, if the release 
lever 57 is rotated in the counter-clockwise direction as 
indicated by X the engaging member 57A which is to be 
rotated together with the pin 70 is brought into counter 
clockwise rotation, resulting in the engaging member 57A 
being released from the first hook 53. Thus, the biasing or 
urging force of the spring 60 disposed between the engaging 
member 57A and the first hook 53 rotates the first hook 53 
in the counter-clockwise direction, thereby releasing the first 
hook 53 from the first strike plate 56. In concurrence with 
the foregoing actuation of the release lever 57, the second 
hook 59 is rotated in the counter-clockwise direction. 
thereby releasing the second hook 59 from the pin 49A. As 
a result, when the right end of the seat-cushion 41 is raised 
or moved upwardly, by virtue of the function of four link 
mechanism, while the seat-cushion 41 is in counter clock 
wise rotation, the third link 48 is moved toward the seat rail 
43 and the left end of the third link 48 is moved in the 
leftward direction. Also, during such a rotation of the 
seat-cushion 41 for establishing a stored position of the seat 
device 40 as shown in FIG. 9, the left end of the fourth hook 
65 which is under the biasing of the spring 67 is rotated in 
the clockwise direction such that the right end of the fourth 
hook 65 is in sliding engagement with the slant surface 55a 
of the rigid portion 55 of the vehicle-floor 54. Before the seat 
device 40 takes the stored position shown in FIG. 9, the 
fourth hook 65 is brought into engagement with the third 
strike plate 63 and thus the seat-cushion 41 is fixedly 
connected to the vehicle floor 54 via a combination of the 
third hook 62 and the fourth hook 65 and the third strike 
plate 63. It is to be noted that even during movement of the 
seat device 10, unless the fourth hook 65 is in engagement 
with the third strike plate 63, the seat-cushion 41 can be 
removed from the third strike plate 63. 

For returning the seat device 40 to its use position as 
shown in FIG.7, the procedure is as follows. In detail, when 
the right end of the seat-cushion 41 is moved toward the 
vehicle floor 54, the left end of the fourth hook 65 is released 
from the third strike plate 63 and the right end of the fourth 
hook 65 is in engagement with the slant surface 55a of the 
rigid portion 55 of the vehicle-floor 54. Then, the first hook 
53 is brought into engagement with the first strike plate 56, 
when the seat-cushion 41 is moved in such a manner that the 
third link 48 is moved away from the seat rail 43, the second 
hook 59 is brought into engagement with the pin 49A. Thus, 
the use position of the seat device 40 is established. 
As apparent from the foregoing descriptions of the 

embodiments of the present invention, the fourth hook 30, 
65 establishes an easy engagement and disengagement of the 
seat-cushion 11 with and from the vehicle floor 22, 54. In 
addition, while the seat-device 10, 40 is in the stored 
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noted that the invention is in no way limited to the details of 
the illustrated structures but changes and modifications may 
be made without departing from the scope of the appended 
claims and their equivalents. 
What is claimed is: 
1. A device for mounting a vehicle seat support, having a 

front portion and a rear portion, to a vehicle-floor having a 
fastening portion comprising: 

a first engaging member fixed to the front portion of the 
seat support for being detachably engageable with the 
fastening portion of the vehicle-floor upon rotation of 
the seat support about the fastening portion between a 
seating position and a storage position; 

a second engaging member pivotally attached to the first 
engaging member and configured to have one end in 
engagement with the fastening portion of the vehicle 
floor at times when the seat support is in the storage 
position and out of engagement with the fastening 
portion of the vehicle floor when the seat support is 
oriented intermediate the storage and seating position; 

an urging member for biasing the one end of the second 
engaging member in a direction to engage the fastening 
portion of the vehicle-floor; and 

a fixing mechanism provided at the rear portion of the seat 
support for detachably engaging the rear portion of the 
seat support with the vehicle-floor when in the seating 
position. 

2. A seat device for mounting a seat support having a rear 
portion and a front portion to a vehicle-floor comprising: 

a first bracket for fixing to the rear portion of the seat 
support; 

a second bracket for fixing to the front portion of the seat 
support; 

a connecting member having one end pivotally attached to 
the first bracket and another end pivotally attached to 
the second bracket forming a four-node link with the 
seat support, the first bracket and the second bracket; 

a first engaging member fixed to the one end of the 
connecting member for detachably engaging the fas 
tening portion of the vehicle-floor; 

a second engaging member pivotally attached to the first 
engaging member and having one end engagable with 
the fastening portion of the vehicle-floor and another 
end for contact with a slanting surface of the vehicle 
floor to keep the second engaging member disengaged 
from the fastening portion of the vehicle floor when the 
seat support is intermediate the stored and seating 
positions; 

an urging member biasing the one end of the second 
engaging member in a direction toward the fastening 
portion of the vehicle-floor; and 

a fixing mechanism mounted at the other end of the 
connecting member for detachably engaging the rear 
portion of the seat support with the fastening portion of 
the vehicle-floor. 

3. A device for mounting a vehicle seat support, having a 
front portion and a rear portion, to a vehicle-floor having a 
fastening portion comprising: 

a first engaging member fixed to the front portion of the 
seat support for being detachably engageable with the 
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fastening portion of the vehicle-floor upon rotation of 
the seat support about the fastening portion between a 
seating position and a storage position, and wherein the 
fastening portion of the vehicle-floor includes a strike 
plate which is engageable with the first engaging mem 
ber; 

a second engaging member pivotally attached to the first 
engaging member and configured to have one end in 
engagement with the fastening portion of the vehicle 
floor at times when the seat support is in the storage 
position. and out of engagement with the fastening 
portion of the vehicle floor when the seat support is 
oriented intermediate the storage and seating position: 

an urging member for biasing the one end of the second 
engaging member in a direction to engage the fastening 
portion of the vehicle-floor; and 

a fixing mechanism provided at the rear portion of the seat 
support for detachably engaging the rear portion of the 
seat support with the vehicle-floor when in the seating 
position. 

4. A device in accordance with claim 3, wherein the one 
end of the second engaging member has a hook configura 
tion for receiving the strike plate of the fastening portion of 
the vehicle-floor. 

5. A device for mounting a vehicle seat support, having a 
front portion and a rear portion, to a vehicle-floor having a 
fastening portion and a slant surface portion descending 
toward the fastening portion of the vehicle floor, comprising: 

a first engaging member fixed to the front portion of the 
seat support for being detachably engageable with the 
fastening portion of the vehicle-floor upon rotation of 
the seat support about the fastening portion between a 
seating position and a storage position; 

a second engaging member pivotally attached to the first 
engaging member and configured to have one end in 
engagement with the fastening portion of the vehicle 
floor at times when the seat support is in the storage 
position, and out of engagement with the fastening 
portion of the vehicle floor when the seat support is 
oriented intermediate the storage and seating position. 
said second engaging member configured to have 
another end slidably engageable with the slant surface 
to maintain the one end of the second engaging member 
out of engagement with the fastening portion of the 
vehicle floor when the seat support is oriented inter 
mediate the storage and seating position; 

an urging member for biasing the one end of the second 
engaging member in a direction to engage the fastening 
portion of the vehicle-floor; and 

a fixing mechanism provided at the rear portion of the seat 
support for detachably engaging the rear portion of the 
seat support with the vehicle-floor when in the seating 
position. 

6. A device for mounting a vehicle seat support, having a 
front portion and a rear portion, to a vehicle-floor having a 
fastening portion comprising: 

a first engaging member fixed to the front portion of the 
seat support for being detachably engageable with the 
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8 
fastening portion of the vehicle-floor upon rotation of 
the seat support about the fastening portion between a 
seating position and a storage position; 

a second engaging member pivotally attached to the first 
engaging member and configured to have one end in 
engagement with the fastening portion of the vehicle 
floor at times when the seat support is in the storage 
position, and out of engagement with the fastening 
portion of the vehicle floor when the seat support is 
oriented intermediate the storage and seating position; 

an urging member for biasing the one end of the second 
engaging member in a direction to engage the fastening 
portion of the vehicle-floor; 

a fixing mechanism provided at the rear portion of the seat 
support for detachably engaging the rear portion of the 
seat support with the vehicle-floor when in the seating 
position; and 

a pair of spaced seat rails, at least one of said seat rails 
having arear portion for supporting a seat, a connecting 
member having one end rotatably connected to the 
fixing mechanism, the fixing mechanism being pivot 
ally attached at its upper end to the rear portion of the 
seat rail. said connecting member being brought into an 
approximately parallel alignment with the seat rail by 
being pulled during rotation of the seat support toward 
the stored position. 

7. A device for mounting a vehicle seat support, having a 
front portion and a rear portion, to a vehicle-floor having a 
fastening portion comprising: 

a first engaging member fixed to the front portion of the 
seat support for being detachably engageable with the 
fastening portion of the vehicle-floor upon rotation of 
the seat support about the fastening portion between a 
seating position and a storage position; 

a second engaging member pivotally attached to the first 
engaging member and configured to have one end in 
engagement with the fastening portion of the vehicle 
floor at times when the seat support is in the storage 
position, and out of engagement with the fastening 
portion of the vehicle floor when the seat support is 
oriented intermediate the storage and seating position; 

an urging member for biasing the one end of the second 
engaging member in a direction to engage the fastening 
portion of the vehicle-floor; and 

a fixing mechanism provided at the rear portion of the seat 
support for detachably engaging the rear portion of the 
seat support with the vehicle-floor when in the seating 
position, and including a bracket for mounting to the 
rear portion of the seat support, a hook pivotally 
attached to the bracket and in detachable engagement 
with the fastening portion of the vehicle-floor, a 
retainer pivotally attached to the bracket and adjacent 
to the hook, a spring disposed between the hook and the 
retainer so as to establish an engagement therebetween, 
and a lever for releasing the retainer from the hook. 
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